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PORTABLE FUEL CELL POWER SOURCE 

PRIORITY OF INVENTION 

This non-provisional application claims the bene?t of pri 
ority under 35 U.S.C. §l 19(e) to US. Provisional Patent 
Application Ser. No. 60/ 887,955, ?led Feb. 2, 2007, which is 
herein incorporated by reference 

BACKGROUND 

In many situations and locations, normal electrical power 
is unavailable due to a failure of the electrical grid or remote 
ness of location. Charging rechargeable battery devices or 
directly powering electrical appliances are signi?cant chal 
lenges when normal electrical power, such as AC service, is 
unavailable. Battery power provides a means of operating 
away from electrical mains, giving rise to a large number of 
different battery powered devices. However, common battery 
formats tend to be optimized for service intervals convenient 
when grid power is available for recharging or when grid 
powered infrastructure, such as retail outlets, are available for 
distribution of new batteries. 

In situations where grid powered services are unavailable, 
then either a large store of replacement batteries must be 
cached, or some other form of battery recharging is required. 
Caching of supplementary batteries poses a problem due to 
both the low energy density of conventional batteries and also 
because of self-discharge issues, which can limit the life 
expectancy of the battery cache. 

Supplementary non-grid charging systems exist and may 
be used. Examples include solar powered chargers, hand 
crank chargers, other forms of kinetic chargers or energy 
scavenging devices. These all share various de?ciencies, such 
as requiring large formats, dependency on local environmen 
tal conditions to generate power and insuf?cient power gen 
eration to operate most devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, which are not necessarily drawn to scale, 
like numerals describe substantially similar components 
throughout the several views. Like numerals having different 
letter suf?xes represent different instances of substantially 
similar components. The drawings illustrate generally, by 
way of example, but not by way of limitation, various 
embodiments discussed in the present document. 

FIG. 1A illustrates a schematic of a portable fuel cell power 
source 100, according to some embodiments. 

FIG. 1B illustrates a perspective view of a portable fuel cell 
power source 100, according to some embodiments. 

FIG. 2 illustrates a schematic of an unfolded portable fuel 
cell power source 200, according to some embodiments. 

FIG. 3 illustrates a cross-sectional view of a portable fuel 
cell power source 300, according to some embodiments. 

FIG. 4A illustrates a cross-sectional view of a portable fuel 
cell power source 400 with ?rst reactant in contact with an 
interior surface, according to some embodiments. 

FIG. 4B illustrates a cross-sectional view of a portable fuel 
cell power source 400 with ?rst reactant in contact with an 
interior surface and in contact with a second reactant, accord 
ing to some embodiments. 

FIG. 5A illustrates a perspective view of a portable fuel cell 
power source 500 in a collapsed con?guration, according to 
some embodiments. 
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2 
FIG. 5B illustrates a perspective view of a portable fuel cell 

power source 500 in an expanded con?guration, according to 
some embodiments. 

FIG. 6A illustrates a cross-sectional view of a base 602 of 
a portable fuel cell power source, according to some embodi 
ments. 

FIG. 6B illustrates a cross-sectional view of a balloon 
reservoir 604 of a portable fuel cell power source, according 
to some embodiments. 

FIG. 6C illustrates a cross-sectional view of portable fuel 
cell power source 600 utiliZing a balloon reservoir, according 
to some embodiments. 

FIG. 7 illustrates a block ?ow diagram of a method 700 of 
generating a fuel for use with one or more fuel cells, accord 
ing to some embodiments. 

FIG. 8 illustrates a cross-sectional view of a portable fuel 
cell power source 800 with one or more fuel cells integrated, 
according to some embodiments. 

FIG. 9A illustrates a perspective view of a fuel cell inte 
grated with a ?rst reactant 900, according to some embodi 
ments. 

FIG. 9B illustrates a cross-sectional view of a fuel cell 
integrated with a ?rst reactant, according to some embodi 
ments. 

SUMMARY 

Embodiments of the present invention relate to a portable 
fuel cell power source including an expandable enclosure, a 
?rst reactant contained within the enclosure, one or more fuel 
cells and an optional ?uid port positioned in the expandable 
enclosure and adapted to be in ?uidic communication with 
the one or more fuel cells. The enclosure may also include an 
opening to insert a second reactant. When the ?rst reactant is 
contacted with the second reactant a fuel is generated for use 
with one or more of the fuel cells. The volume of the portable 
fuel cell power source in a collapsed state may be smaller than 
the volume of the amount of ?rst reactant and second reactant 
needed to substantially consume the ?rst reactant in a fuel 
generation reaction. Embodiments of the present invention 
also describe methods of generating a fuel for use with one or 
more fuel cells. 

DETAILED DESCRIPTION 

The following detailed description includes references to 
the accompanying drawings, which form a part of the detailed 
description. The drawings show, by way of illustration, spe 
ci?c embodiments in which the invention may be practiced. 
These embodiments, which are also referred to herein as 
“examples,” are described in enough detail to enable those 
skilled in the art to practice the invention. The embodiments 
may be combined, other embodiments may be utilized, or 
structural, and logical changes may be made without depart 
ing from the scope of the present invention. The following 
detailed description is, therefore, not to be taken in a limiting 
sense, and the scope of the present invention is de?ned by the 
appended claims and their equivalents. 

In this document, the terms “a” or “an” are used to include 
one or more than one and the term “or” is used to refer to a 

nonexclusive “or” unless otherwise indicated. In addition, it 
is to be understood that the phraseology or terminology 
employed herein, and not otherwise de?ned, is for the pur 
pose of description only and not of limitation. Furthermore, 
all publications, patents, and patent documents referred to in 
this document are incorporated by reference herein in their 
entirety, as though individually incorporated by reference. In 
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the event of inconsistent usages between this document and 
those documents so incorporated by reference, the usage in 
the incorporated reference should be considered supplemen 
tary to that of this document; for irreconcilable inconsisten 
cies, the usage in this document controls. 

Embodiments of the invention relate to a portable fuel cell 
power source that allows for a simple, low-cost means of 
generating a fuel, such as hydrogen, by chemical reaction. 
The power source has an extended shelf life and provides a 
high-performance means of generating electrical power. It is 
suitable for emergency or remote power generation to directly 
power electrical appliances or to recharge batteries to power 
such appliances. When in non-use, the power source has a 
stored volume that is minimal so as to increase the energy 
density of the power source in its stored state. The minimized 
volume is due to the power source storing as little as one 
reactant when in its non-use state. The power source may 
optionally incorporate a self regulating mechanism to limit 
the rate at which fuel is produced. By incorporating a ?exible 
reactor, the stored volume of the system is much less than the 
volume required to generate fuel and power. In non-use or 
storage state, the portable fuel cell power source is compact, 
dry and sealable to promote convenient transport, long life 
and provides uncontaminated fuel cells and reactants when 
needed for use. In operation, the power source expands physi 
cally due to the introduction of at least a second reactant and 
the generation of a fuel. 

Embodiments of the present inventions may utilize an elec 
trochemical cell layer including a plurality of unit cells that 
may be constructed by providing a substrate including a plu 
rality of ion conducting regions. Such a substrate could be 
provided, for example by selectively treating a sheet of non 
or partially-conducting material to form the ion conducting 
regions, or by selectively treating a sheet of ion conducting 
material to form non-conducting regions, as described, for 
example in the commonly-assigned application Ser. No. 
11/047,558, ?led 4 May 2004, entitled “MEMBRANES 
AND ELECTROCHEMICAL CELLS INCORPORATING 
SUCH MEMBRANES”, the disclosure of which is herein 
incorporated by reference. Unit cells according to the inven 
tion may be used in a planar electrochemical cell layer that is 
conformable to other geometries, as described in application 
Ser. No. 11/185,755, ?led on 21 Jul. 2004, entitled 
“DEVICES POWERED BY CONFORMABLE FUEL 
CELLS” and application Ser. No. 60/975,132, ?led 25 Sep. 
2007, entitled “FLEXIBLE FUEL CELL,” which are hereby 
incorporated by reference. 

Arrays of unit cells can be constructed to provide varied 
power generating electrochemical cell layers in which the 
entire electrochemical structure is contained within the layer. 
This means additional components such as plates for collect 
ing currents etc. can be eliminated, or replacedwith structures 
serving different functions. Structures like those described 
herein are well adapted to be manufactured by continuous 
processes. Such structures can be designed in a way which 
does not require the mechanical assembly of individual parts. 
In some embodiments, the conductive path lengths within this 
structure may be kept extremely short so that ohmic losses in 
the catalyst layer are minimized. 

Array may refer to a plurality of individual unit cells. The 
plurality of cells may be formed on a sheet of ion exchange 
membrane material, a substrate, or may be formed by assem 
bling a number of components in a particular manner. Arrays 
can be formed to any suitable geometry. Examples of planar 
arrays of fuel cells are described in co-owned US. application 
Ser. No. 11/047,560 ?led on 2 Feb. 2005 entitled “ELEC 
TROCHEMICAL CELLS HAVING CURRENT CARRY 
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4 
ING STRUCTURES UNDERLYING ELECTROCHEMI 
CAL REACTION LAYERS”, the disclosure of which is 
herein incorporated by reference. Fuel cells in an array can 
also follow other planar surfaces, such as tubes as found in 
cylindrical fuel cells. Alternately or in addition, the array can 
include ?exible materials that can be conformed to other 
geometries. 
De?nitions 
As used herein, “fuel cell” refers to an electrochemical cell 

in which the energy of a reaction between a fuel and an 
oxidant is converted into electrical energy. Examples of fuel 
cells include proton exchange membrane fuel cells (PEM 
FCs), solid oxide fuel cells (SOFCs), molten carbonate fuel 
cell (MCFCs), alkaline fuel cells, direct methanol fuel cells, 
zinc-air fuel cells or phosphoric acid fuel cells. Examples of 
fuel cells may be found in commonly-owned US. Patent 
Application “ELECTROCHEMICAL CELL AND MEM 
BRANES RELATED THERETO”, ?led Feb. 1, 2008, Ser. 
No. 61/025,739 and US. Patent Application “FLEXIBLE 
FUEL CELL STRUCTURES HAVING EXTERNAL SUP 
PORT”, ?led Jan. 9, 2006, Ser. No. 11/327,516, and US. 
Patent Application “ELECTROCHEMICAL CELL ASSEM 
BLIES INCLUDING A REGION OF DISCONTINUITY”, 
?led Jan. 16, 2008, Ser. No. 61/021,581, the disclosures of 
which are incorporated herein in their entirety. Further 
examples of fuel cells and fuel cell arrays are shown in the 
above mentioned references, Ser. Nos. 11/047,558, 11/185, 
755, 60/975,132 and 11/047,560. 
As used herein, “metal hydride particles” or “metal 

hydrides” refer to metal or metal alloy particles that are 
capable of forming metal hydrides when contacted with 
hydrogen. Examples of such metal or metal alloys are LaNiS, 
FeTi, Mg2Ni and ZrVZ. Such compounds are representative 
examples of the more general description of metal hydride 
compounds: AB, AB2, A2B, ABS and BCC, respectively. 
When bound with hydrogen, these compounds form metal 
hydride complexes, such as MgH2, Mg2NiH4, FeTiH2 and 
LaNi5H6, for example. Examples of metals used to form 
metal hydrides include vanadium, magnesium, lithium, alu 
minum, calcium, transition metals, lanthanides, and interme 
tallic compounds and solid solutions thereof. 
As used herein, “?uid” refers to a continuous, amorphous 

substance whose molecules move freely past one another and 
that has the tendency to assume the shape of its container. A 
?uid may be a gas, lique?ed gas, liquid or liquid under pres 
sure. Examples of ?uids include hydrogen, methanol, etha 
nol, formic acid, butane, liquid borohydride formulations 
(e.g., borohydride compound and one or more alkali metal 
hydroxides), etc. 
As used herein, “active material particles” refer to material 

particles capable of storing hydrogen or another ?uid or to 
material particles that may occlude and desorb hydrogen or 
another ?uid, such as metal hydrides, for example. The active 
material may be a metal, metal alloy or metal compound 
capable of forming a metal hydride when in contact with 
hydrogen. For example, the active material may be LaNiS, 
FeTi, an alloy containing mischmetal, a mixture of metals or 
an ore, such as MmNiS, wherein Mm refers to a mixture of 
lanthanides. The active material particles may occlude hydro 
gen by chemisorption, physisorption or a combination 
thereof. Active material particles may also include silicas, 
aluminas, zeolites, graphite, activated carbons, nano-struc 
tured carbons, micro-ceramics, nano-ceramics, boron nitride 
nanotubes, palladium-containing materials or combinations 
thereof. 
As used herein, “chemical hydride” refers to a substance 

that decomposes to release hydrogen including simple or 
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complex metal hydride compounds that decompose to pro 
duce hydrogen. Simple metal hydrides that decompose to 
provide hydrogen include sodium hydride, lithium hydride, 
calcium hydride, aluminum hydride, and magnesium 
hydride. Complex metal hydrides that decompose to provide 
hydrogen include alkali metal borohydrides, such as magne 
sium aluminum hydride, sodium borohydride, and lithium 
aluminum hydride. Some chemical hydrides, such as lithium 
aluminum hydride, may decompose to release hydrogen via 
therrnolysis reactions, others by hydrolysis. Further examples 
of chemical hydrides include borazane, ammonium chloride, 
ammonium ?uoride, titanium hydride, iron mangnesium 
hydride, silanes or combinations thereof. Catalysts utilized in 
a chemical hydride reaction may include ruthenium, cobalt, 
platinum, palladium alloys thereof, or a combination thereof. 

Referring to FIG. 1A, a schematic of a portable fuel cell 
power source 100 is shown, according to some embodiments. 
The portable fuel cell power source may include an expand 
able enclosure 102, such as a bag. A ?rst reactant 104 may be 
enclosed within the bag. The enclosure 102 may also include 
a resealable opening 106, to introduce a second reactant. A 
?uid port 112 may be integrated into one or more of the outer 
surfaces. Additional chemicals 110, such as catalysts or elec 
trolytes, may be included within the enclosure 102. The 
expandable enclosure 102 may be folded along lines 108. A 
perspective view of a portable fuel cell power source 100 is 
shown in FIG. 1B, in a partially rolled con?guration, accord 
ing to some embodiments. 

The expandable enclosure 102 may be a plastic bag, for 
example. The enclosure 102 may be rigid or ?exible, so long 
as it is capable of expanding to accommodate the volume of 
fuel generated. When not generating fuel, the enclosure can 
be collapsed, folded or rolled to a minimal volume for storage 
or transport, for example. As a second reactant or third reac 

tant may be stored outside of the enclosure until ready for use, 
the enclosure 102 may be con?gured to provide a volume 
only slightly more than the ?rst reactant 1 02 contained within 
it. The volume of the enclosure 102 and ?rst reactant 104 may 
be about 10% more than the volume of the ?rst reactant 104 
alone, for example. When collapsed, the expandable enclo 
sure 102 may be sealed from ambient air, such as by vacuum 
sealing, in order to prevent inadvertent commencement of a 
fuel generating reaction or degradation of reactants, for 
example. The enclosure 102 may also be laid ?at and most the 
air trapped in the enclosure forced out before collapsing, such 
as by folding. Any integrated or attached fuel cells may also 
be vacuum sealed to prevent electrode degradation during 
non-use. 

The resealable opening 106 may be utilized to add a second 
reactant or third reactant to the enclosure 102, in order to 
commence a reaction to generate a fuel, for example. The 
?uid port 112 may be in ?uidic communication with one or 
more fuel cells, such that the fuel generated may pass through 
the port 112 to the fuel cell, for example. The ?uid port 112 
may be a plenum, opening or valve, for example. 

Referring to FIG. 2, a schematic of an unfolded portable 
fuel cell power source 200 is shown, according to some 
embodiments. An expandable enclosure 102 includes a ?rst 
reactant 104 in contact with a second reactant 202. The sec 
ond reactant 202 may enter the expandable enclosure 102 
through the resealable opening 106. In one example, the 
second reactant 202 may be also contained in the enclosure 
102, but separated from the ?rst reactant 104 until the opera 
tor contacts them. The reactants may be partitioned from each 
other and the partition or seal manually broken by the user 
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6 
when ready to use, for example. Further, additional chemicals 
110 may also be in contact with the ?rst reactant 104, the 
second reactant 202, or both. 
The ?rst reactant 104 may be a hydrogen storage material, 

metal hydride, chemical hydride, silicon, metals, such as 
aluminum, iron, magnesium, zinc, or combinations thereof, 
for example. Further examples of reactants capable of pro 
ducing hydrogen when in contact with water are shown in the 
following list: 

Reaction Products 

Al(BH4)3 + 121120 
HCl + 3H20 + NaBH4 

The second reactant 202 may be water or alcohol, for 
example. Depending on the desired reaction, a third reactant 
may also be present within the enclosure 102 or added with 
the second reactant 202, for example. The third reactant may 
be a dry compound, for example. The third reactant may be 
acidic or basic, for example. The additional chemicals 110 
may be catalysts, for example. The ?rst reactant 104, second 
reactant 202 or third reactant may be mixtures, solutions or 
combinations of components, for example. 

In some embodiments, the ?rst reactant 104 may store 
hydrogen in a liquid hydrogen-containing material. For 
example, hydrogen can be liberated from, silanes or aqueous 
chemical hydrides, such as aqueous sodium borohydride or 
potassium borohydride. Silanes, such as disilane or trisilane, 
are examples of pure liquid fuels that may hydrolyze directly 
with water producing only hydrogen and silica as products. 
Silanes may also be utilized in non-liquid form. A silane 
wafer may be one example. 

Referring to FIG. 3, a cross-sectional view of a portable 
fuel cell power source 300 is shown, according to some 
embodiments. The portable fuel cell power source of 300 may 
include an expandable enclosure 102 containing a ?rst reac 
tant 104 and second reactant 202 that when in contact with 
each other, generates a fuel 302, such as hydrogen. The fuel 
302 may pass through a ?uid port 306, such as a gaseous 
interconnection, to contact one or more fuel cells 304. The 
fuel cell 304 may be a single cell, planar layer or stack 
assembly, for example. The fuel cell 304 may be substantially 
external to the expandable enclosure 102. 

Examples of reactions to generate a fuel 302, such as 
hydrogen, are described above, but include reacting alumi 
num with sodium hydroxide and water to produce hydrogen 
as fuel product. Hydrolysis of chemical hydrides, such as 
sodium borohydride, may also generate the required fuel, for 
example. Corrosion of metals, such as iron, aluminum or 
magnesium, may be another example. Combinations of met 
als, such as galvanic pairs, may be used to generate a fuel 302. 
The metals may combine to form a redox pair in the presence 
of an electrolyte that facilitates the corrosion of at least one of 
the metals to produce hydrogen. An example would be the 
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combination of magnesium and aluminum in electrical con 
tact with sodium chloride as the electrolyte. When water is 
added to the system, one or both of the metals will corrode to 
produce hydrogen. 

Mixtures of chemical hydrides and metals may combine to 
provide a sustained hydrogen-generating reaction. Some 
chemical hydride reactions are self-limiting, in that the reac 
tion product inhibits the release of hydrogen. By combing the 
chemical hydride with a corrosion metal, the metal would 
consume the reaction product to produce additional hydrogen 
and facilitate the release of hydrogen from the chemical 
hydride. An example of this would be the combination of 
sodium borohydride and aluminum in water. Sodium boro 
hydride would normally reach an equilibrium in water in 
which the sodium hydroxide product inhibits the reaction. 
The addition of aluminum would consume the sodium 
hydroxide to produce additional hydrogen and prevent the 
establishment of an equilibrium. The overall reaction would 
be: 

If an overpressure of fuel, such as hydrogen, is produced 
due to a lack of consumption by the associated fuel cells, the 
enclosure 102 may rupture or the resealable opening 106 may 
open to create a safe failure of the system. Optionally, a vent 
or venting mechanism may be integrated to release any excess 
of fuel produced. 

Referring to FIG. 4A, a cross-sectional view of a portable 
fuel cell power source 400 is shown with ?rst reactant in 
contact with an interior surface, according to some embodi 
ments. A ?rst reactant 402 may be attached to an interior wall 
of the expandable enclosure 102 of the portable fuel cell 
power source 400. As the fuel 404, such as hydrogen, is 
generated by the reaction of ?rst reactant 402 and second 
reactant 202 and not utilized by the associated fuel cells, 
suf?cient pressure is generated to separate the ?rst reactant 
402 attached to the interior wall from the second reactant 202. 
As hydrogen is generated and communicated to the optional 
fuel cell 304, the pressure reduces. As the pressure drops, the 
?rst reactant 402 may come in contact with second reactant 
202 to recommence the reaction, as shown in FIG. 4B. This 
con?guration can act as a self regulation mechanism for the 
generation of a fuel to one or more fuel cells. Another 
example of self regulating mechanism may be manually posi 
tioning the enclosure 102 to separate the reactants, such as by 
turning the enclosure 102 up side down or turning it over. The 
reaction would then recommence by reversing the action. 

Referring to FIG. 5A, a perspective view of a portable fuel 
cell power source 500 in a collapsed con?guration is shown, 
according to some embodiments. The portable fuel cell power 
source 500 may be manufactured of a rigid material and yet 
still be collapsible to a small volume when fuel is not being 
generated. A ?rst reactant 508 may be stored within the enclo 
sure 502. A second reactant 512 (as shown in FIG. 5B), may 
be added through the removable cap 504, to generate a fuel. 
As the fuel is generated, it may leave the enclosure through 
?ow restricting tube 510 andpass 506 to one or more fuel cells 
in ?uidic communication. As the fuel is generated, the enclo 
sure 502 expands (as shown in FIG. 5B). The ?rst reactant 508 
may be stored as a dry component and the second reactant 512 
may be added through the removable cap 504, possibly in a 
liquid state, to generate a fuel, such as hydrogen. A rigid-type 
enclosure 502 may be able to withstand higher pressures than 
more ?exible, thinner-walled enclosures, for example. 

Referring to FIG. 6A, a cross-sectional view of a base 602 
of a portable fuel cell power source is shown, according to 
some embodiments. A portable fuel cell power source 600 
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8 
may utilize a balloon reservoir 604 attached to a base 602. The 
base 602 may include an enclosure 612 containing a ?rst 
reactant 610. The base 602 may include a fuel vent 606 and 
attachment mechanisms 608. A balloon reservoir 604 (FIG. 
6B) may contain a second reactant 614 and be attached to the 
base 602 via the attachment mechanisms 608, to form the 
portable fuel cell power source 600 (as shown in FIG. 6C). As 
the ?rst reactant 610 contacts the second reactant 614, a fuel 
may be generated 616. The fuel vent 606 allows the fuel 616 
to be communicated 618 to one or more fuel cells. In this 

embodiment, the production of fuel, such as hydrogen, is not 
self regulating, but the volume of the balloon is variable, 
expanding to accommodate the excess fuel in order to deliver 
a constant supply of fuel to an external fuel cell. Once the 
balloon is ?lled with fuel and the reactants have been con 
sumed, the balloon storage can be removed from the base and 
transported if necessary. 

Referring to FIG. 7, a block ?ow diagram of a method 700 
of generating a fuel for use with one or more fuel cells is 
shown, according to some embodiments. A ?rst reactant 702 
and second reactant 704 may be contacted 706 within an 
expandable enclosure to generate 708 a fuel for use with one 
or more fuel cells. Contacting 706 may include mixing, shak 
ing or exposing, for example. Prior to contacting 706, the 
enclosure may be vacuum sealed, for example. After contact 
ing 706, the ?rst reactant 702 and second reactant 704 may be 
separated, suf?cient to slow or cease the fuel generating reac 
tion. The reactants may be contacted again to recommence 
the reaction. 

Referring to FIG. 8, a cross-sectional view of a portable 
fuel cell power source 800 with one or more fuel cells inte 

grated is shown, according to some embodiments. A ?rst 
reactant 402 may be attached to an interior wall of the expand 
able enclosure 102 of the portable fuel cell power source 800. 
Similar to FIGS. 4A-4B, a second reactant 202 may be added 
to the expandable enclosure 102 and the fuel generation reac 
tion may be internally regulated. 
One or more fuel cells 802 may be attached to the interior 

of the expandable enclosure 102 or integrally disposed within 
a wall of the expandable enclosure 102. The fuel cell 802 may 
be ?exible and not require ?ow distribution manifold for the 
fuel cell anode, for example. The fuel cell 802 may be an air 
breathing planar fuel cell layer and the expandable enclosure 
wall may act as the dielectric substrate around which the fuel 
cell 802 is built. The expandable enclosure 102 may then act 
as the fuel distribution plenum and a separate fuel outlet port 
may be unnecessary, thus simplifying water management 
within the device and overall control of humidi?cation. 

Referring to FIGS. 9A-9B, a perspective and cross-sec 
tional view of a fuel cell integrated with a ?rst reactant 900, 
910 are shown, according to some embodiments. One or more 
fuel cells 912 may be integrated with the ?rst reactant 902, for 
example. The ?rst reactant 902 may provide a solid base to 
support the fuel cell 912. Ports 908 may be built into the ?rst 
reactant 902 which allow for passage of fuel from within the 
enclosure 102 to the fuel cell 912, for example. More speci? 
cally, the ports or inlets 908 may allow for the passage of fuel, 
such as hydrogen, produced by the fuel generation reaction 
within the expandable enclosure 102 to the anodes of the one 
or more fuel cells 912, for example. The ?rst reactant 902 may 
support a plenum 906 and adjacent ledge 904 that allow for 
one or more fuel cells 912 to be positioned above the plenum 
906. The entire fuel cell/ ?rst reactant structure may be 
mounted or attached to the interior wall of the expandable 
enclosure 102, for example. 

TheAbstract is provided to comply with 37 C.F.R. §l.72(b) 
to allow the reader to quickly ascertain the nature and gist of 
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the technical disclosure. The Abstract is submitted with the 
understanding that it will not be used to interpret or limit the 
scope or meaning of the claims. 
What is claimed is: 
1. A portable fuel cell power source, comprising: 
an expandable and collapsible enclosure; 
a ?rst reactant contained within the enclosure; 
one or more fuel cells; 
a ?uid port, positioned in the enclosure and adapted to be in 

?uidic communication with the one or more fuel cells; 
and 

an opening; to allow for the insertion of a second reactant 
to the enclosure; 

wherein the portable fuel cell power source is con?gured to 
be collapsed to a substantially ?at plane and wherein the 
?rst reactant is contacted with the second reactant to 
generate a hydrogen fuel for use with the one or more 
fuel cells; wherein the volume of the portable fuel cell 
power source in a collapsed state is smaller than the 
volume of the amount of ?rst reactant and second reac 
tant needed to substantially consume the ?rst reactant in 
the fuel generation reaction. 

2. The portable fuel cell power source of claim 1, wherein 
the enclosure comprises a bag. 

3. The portable fuel cell power source of claim 1, wherein 
at least a portion of the enclosure comprises a balloon. 

4. The portable fuel cell power source of claim 1, wherein 
the ?uid port comprises an opening. 

5. The portable fuel cell power source of claim 1, further 
comprising a third reactant, contained within the enclosure. 

6. The portable fuel cell power source of claim 1, further 
comprising additional chemicals contained within the enclo 
sure. 

7. The portable fuel cell power source of claim 6, wherein 
the additional chemicals act as a catalyst for the fuel genera 
tion. 

8. The portable fuel cell power source of claim 6, wherein 
the additional chemicals act as an electrolyte for the fuel 
generation. 

9. The portable fuel cell power source of claim 1, wherein 
the volume of the enclosure and ?rst reactant is less than 
about 10% more than thc volume of the ?rst reactant alone. 

10. The portable fuel cell power source of claim 1, further 
comprising a self regulating mechanism, enabled by the 
enclosure. 

11. The portable fuel cell power source of claim 10, where 
the self regulating mechanism comprises the enclosure sepa 
rating the ?rst reactant and second reactant as it expands due 
to the gas pressure of the generated fuel. 

12. The portable fuel cell power source of claim 1, wherein 
the ?rst reactant comprises a hydrogen storage material, sili 
con, aluminum, iron, magnesium, Zinc, or combination 
thereof. 

13. The portable fuel cell power source of claim 1, wherein 
the ?rst reactant comprises a combination of a chemical 
hydride and a metal. 

14. The portable fuel cell power source of claim 1, wherein 
the ?rst reactant comprises a combination of sodium borohy 
dride and aluminum. 
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15. The portable fuel cell power source of claim 1, wherein 

the ?rst reactant comprises a combination of metals, acting as 
a galvanic pair. 

16. The portable fuel cell power source of claim 1, wherein 
the second reactant comprises water or alcohol. 

17. The portable fuel cell power source of claim 1, wherein 
the second reactant is stored outside the enclosure until 
needed to generate the fuel. 

18. The portable fuel cell power source of claim 5, wherein 
the third reactant comprises an acidic or a basic compound. 

19. The portable fuel cell power source of claim 1, wherein 
the enclosure is substantially sealed from the intrusion of 
ambient air. 

20. The portable fuel cell power source of claim 1, wherein 
the one or more fuel cells are integrated within the enclosure. 

21. The portable fuel cell power source of claim 1, wherein 
the one or more fuel cells are attached to the enclosure. 

22. The portable fuel cell power source of claim 1, wherein 
the ?rst reactant is attached to at least one interior wall of the 
enclosure. 

23. A portable fuel cell power source, comprising: 
an expandable and collapsible enclosure; 
a ?rst reactant contained within the enclosure; 
one or more fuel cells; 
a ?uid port, positioned in the enclosure and adapted to be in 

?uidic communication with the one or more fuel cells; 
and 

a second reactant separated from the ?rst reactant; 
wherein the portable fuel cell power source is con?gured to 

be collapsed to a substantially ?at plane and wherein the 
?rst reactant is contacted with the second reactant to 
generate a hydrogen fuel for use with the one or more 
fuel cells. 

24. A portable fuel cell power source, comprising: 
an expandable and collapsible enclosure; 
a ?rst reactant, contained within the enclosure; 
one or more fuel cells; 
a ?uid port, positioned in the enclosure and adapted to be in 

?uidic communication with the one or more fuel cells; 
and 

a self regulating mechanism, adapted to control an amount 
of hydrogen generated; 

wherein the portable fuel cell power source is con?gured to 
be collapsed to a substantially ?at plane and wherein the 
?rst reactant is contacted with a second reactant to gen 
erate hydrogen for use with the one or more fuel cells; 

wherein the volume of the portable fuel cell power source 
in a collapsed state is smaller than the volume of the 
amount of ?rst reactant and second reactant needed to 
substantially consume the ?rst reactant in the fuel gen 
eration reaction. 

25. The portable fuel cell power source of claim 1, wherein 
the ?rst reactant is integrated into a wall of the enclosure. 

26. The portable fuel cell power source of claim 1, wherein 
the enclosure can be rolled up when in a collapsed con?gu 
ration. 
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